Fresh or salt water covers seventy percent of the Earth's surface. Aquatic environments are alive with electrical activity. Electrical signals carry information about the structure of the environment and the activity of other animals, and many aquatic vertebrates have evolved electroreception [1] [2] [3] [4] [5] . This sensitivity has been reported only in vertebrates [6] , but one might predict it would be phylogenetically widespread, given its potential advantages. Here we present the fi rst evidence that an invertebrate species, a freshwater crayfi sh, responds with different behaviours to a range of electrical signals.
Electrical fi elds from decaying organic matter and other physio-chemical sources are common in ponds and rivers [7] , such as those where crayfi sh are found, so we designed an experiment to determine whether Cherax destructor could respond to such fi elds. First we placed two pairs of electrodes in either end of an aquarium and introduced animals singly into the arena in darkness. Following a 10 minute acclimation period we recorded the amount of time they spent in either end of the aquarium (one third) over the next 5 minutes. The animals showed no preference for either end during this control test (n = 10, paired t-test T = 0.357, p = 0.729).
We repeated the experiment but, after the acclimation period, a DC fi eld (0.4 μA/cm 2 ) was created between the electrodes in one end of the arena during the 5 minute observation period. The pair of electrodes activated was chosen randomly for each trial. If C. destructor cannot detect electrical fi elds, their behaviour should be the same as the control group. This was not the case -animals spent more time in the fi eld end than the control end (n = 10, paired t-test T = 2.457, p = 0.036; see Figure S1 in the Supplemental data available on-line with this issue). Thus, C. destructor can respond to a constant electric fi eld of a type common in natural environments, and the behaviour described here suggests it may be attracted to such fi elds.
Because C. destructor responds to DC fi elds, it might also be able to detect dynamic signals generated by the movements of invertebrates and vertebrates [7] [8] [9] [10] . To test this, we introduced crayfi sh singly into an aquarium and, following a 5 minute acclimation period, presented them with a test signal (0.4 μA/cm 2 ) and a control signal (0.004 μA/cm 2 ). These were presented three times each in random order and at random time intervals (30-120 seconds between stimuli). The signals were a step function generated by switching the fi eld on for 1 s and then off again.
Observations were recorded at the instant the fi eld was turned on, which is when the greatest change in electrical current occurs.
A crayfi sh would not be expected to change its behaviour if it did not detect the signal. Out of the 60 stimuli presented, a behavioural change occurred 70% of the time upon receipt of the large signal (21/30), but in only 17% upon receipt of the small signal (5/30). Individual crayfi sh changed their behaviour signifi cantly more in response to the large signal than to the small signal (n = 10, Wilcoxon sign rank Z = -2.873, p = 0.004).
To determine a threshold to the response, crayfi sh were exposed to multiple signals with amplitudes smaller or larger than those in the previous experiment. This time, we played the signals at random intervals after the animals were motionless. We then looked for small and immediate movements of the claws (chelipeds), antennae or legs when the signal was presented (Figure 1 inset) . These were often followed by walking and occasionally by defence postures (spreading of the claws). These behavioural changes were most reliably seen in fi elds of 0. 4 Crayfi sh hunt swimming prey [12, 13] . If C. destructor detects electrical activity while searching for food it could improve its chance of a meal. We tested for a response to tadpoles, a potential food source [13] that generates an electrical fi eld when they start to swim [9] . C. destructor responded more often to the tadpole electrical stimulus than to a control signal (Figure 1 
